Background. Nutrition education for student volunteers can enhance their skills, and they can act as change agents in the community. There is a dearth of data from India on the effectiveness of different communication tools in providing nutrition education to student volunteers.
Introduction
The prevalence of malnutrition in the form of either undernutrition or overnutrition and related problems is partly attributable to low awareness of preventive dietary approaches [1] . The importance of early learning of nutrition-related knowledge, attitudes, and behaviors for future health is widely recognized [2] . Community trials suggest that nutrition education is an accessible and effective tool for developing healthy nutrition-related practices [3] . Nutrition education influences the attitudes of youngsters and enhances the knowledge and skills required for them to understand contemporary food and nutrition issues [4] . Studies show that educational institutions are the most effective and efficient ways to reach a large segment of the population, including young people, their families, and the community in general [5] . The beneficiaries can act as change agents by spreading the messages to a large segment of the population [6, 7] . If such change agents are community service volunteers, the benefits are likely to increase. The National Service Scheme, a student youth service program that has been in operation in colleges of India for more than three decades, aims to create social consciousness among youth with an overall objective of personality development (holistic development through experiential exposure) of the students through community service [8] . Their community service programs usually include adopting a particular village or a slum and conducting community awareness programs on various issues, including health and nutrition, mobilizing opinion leaders through stakeholder meetings, and rendering voluntary service for improving the hygiene and sanitation of the locality in which they work. The student volunteers who opt for this scheme, if given nutrition knowledge with the use of reproducible communication methods, can act as agents of change by helping to spread nutrition T. Vijayapushpam awareness to the community.
Studies conducted by the National Institute of Nutrition on Indian school students showed that nutrition education in the classroom has significantly improved the nutrition knowledge levels of adolescents [9, 10] . On the other hand, as Rau [11] states, folk dance forms are a measure of communication that is made to order for a community, using local dialects and cultural concepts to convey messages. However, their potential for conveying health and nutrition messages has not been exploited fully.
A number of studies have been conducted among schoolchildren, but there have been few studies among college-age young adults; little is known of the most effective communication strategy for providing nutrition education to this age group. Given this background, the present study was conducted with the following objectives: to assess the current nutrition knowledge levels of undergraduate students (who are volunteers under the National Service Scheme); to provide nutrition education by two different communication methods, one using traditional techniques (lectures in the classroom setting aided by print material) and the second using a televised version of a local folk art form; and to study the comparative effectiveness of these methods in improving knowledge levels.
Materials and methods

Study design
Knowledge scores were measured before and after intervention in two camps of college-age volunteers.
Sample and study setting
After clearance had been obtained from the institute scientific advisory committee, the study was conducted among the undergraduate students of Osmania University (n = 207). The students were community volunteers under the National Service Scheme. Adopting the purposive sampling method, this study was conducted during two mega-camps involving youth volunteers belonging to different affiliated colleges of the university from various districts. Seventy students in camp 1 and 137 students in camp 2 participated. The study was conducted after seeking the permission of the National Service Scheme program officer of the university and obtaining informed oral consent from the students.
Assessment of nutrition knowledge
Baseline information on socioeconomic particulars, and nutrition-and health-related knowledge levels was collected with the use of a pretested knowledge assessment questionnaire (KAQ) consisting of 31 closed-ended questions on energy (2 questions), fats (3 questions), protein (4 questions), obesity (2 questions), vitamins and minerals (4 questions), micronutrients (4 questions), nutrition during adolescence (2 questions), nutrition during pregnancy (2 questions), and communicable and noncommunicable diseases (8 questions) . Each correct answer was assigned a score of 2 and each wrong answer a score of zero. The scores for individual questions were added to obtain the total score for each student.
Development of communication material for nutrition education
The communication materials were developed after discussions with the National Service Scheme program officers, nutrition researchers, and social scientists who were present at a workshop organized at the National Institute of Nutrition, Hyderabad. These materials were pretested in a pilot study.
The nutrition education material for camp 1 consisted of charts, color folders, slides, and transparencies. The charts contained basic nutrition and health-related information. Seven multicolor folders were developed in Telugu (the local language) on different themes, such as energy, proteins, fats, micronutrients (iron, iodine, and vitamin A), obesity, nutrition during adolescence, nutrition during pregnancy, and communicable diseases. Another communication tool, a televised version of Golla Suddulu, a local folk song and dance form in Telugu, was developed for camp 2. Golla Suddulu is a popular form of entertainment performed by a group of dancers dressed as shepherds who teach morals through songs (in local dialect) and dance with the aid of percussion instruments.
The subject matter was given to a professional folk dance troupe that developed the program. Before finalization, the program was presented in front of an expert group at the National Institute of Nutrition to ensure its scientific accuracy. The film lasted approximately 42 minutes and had five major segments: carbohydrates and proteins (7 minutes, 4 seconds), fats and oils (7 minutes, 45 seconds), micronutrients (11 minutes, 57 seconds), nutritional requirements during adolescence and obesity and noncommunicable and communicable diseases (7 minutes, 55 seconds), and nutrition for pregnant women (5 minutes, 45 seconds). As Mukherji et al. [12] observed, there are some difficulties involved in the use of folk media, because they require careful planning and preparation with appropriate scripts that balance standardized messages and local needs. Folk media also require input and training to standardize performance quality. In order to overcome this problem, a standardized performance was televised and the film was used for intervention. Since the students were already employing the folk dance form for community education on personal hygiene and sanitation, the film we developed could be used as a guide to reproduce all or any of the segments for community education in nutrition.
Intervention
Communication materials, such as charts, color folders, slides, and transparencies, coupled with lectures by nutrition scientists, were used for the nutrition education intervention for camp 1 (n = 70). The sessions were interactive and allowed for ample discussion with the expert. The televised version of the folk dance form was used as an educational intervention for camp 2 (n = 137). Discussion followed the screening of each televised segment.
Postintervention knowledge assessment
The same questionnaire that was used to obtain the baseline data was administered to assess the improvement in knowledge of the students after the interventions in both camps.
Results
The age of the respondents ranged between 19 and 21 years. About 67% were pursuing science courses. Nearly half of the students were in the second year of their undergraduate course, and very few were in the first year (table 1). There was no significant difference between the nutrition knowledge of the students studying science and those studying arts (p > .05, chi-square test). The baseline knowledge scores of students in camp 1 and camp 2 were not significantly different (t = -0.745, p > .05), showing that the camps were comparable in terms of their nutrition knowledge (table 2).
Postintervention data showed that there was a significant improvement in the knowledge levels of the students in camp 1, where classroom lectures with aids such as posters, charts, and folders were used as the method of nutrition education (t = 0.745, p < .05). Significant improvement in knowledge was also observed among the students of camp 2, where the televised version of the folk art form was used as the educational tool (t = 0.219, p < .05) (Fig. 1) . Comparison of the mean improvement in knowledge levels in camp 1 and camp 2 revealed that there was no significant difference in the knowledge gained by the students by two different communication methods, indicating that both of the methods were equally effective (p > .05). However, analysis of only those subjects who showed positive increments after intervention showed that camp 2 had a significantly greater increment in nutrition knowledge 
Discussion
There is a wide array of teaching methods and communication tools that can be employed to impart nutrition education to the community. In this process, student volunteers may have the potential to be effective nutrition educators. Development of innovative nutrition education curricula is a continuous and demanding process [13] , as there are many teaching methods that can be used, such as classroom discussions, worksheets, creating charts or posters, or drama. Improvement of the nutrition knowledge of adolescents by classroombased education was reported by Vijayapushpam et al. [10] , whereas Subba Rao et al. [9] reported the effectiveness of predesigned global lesson plans accompanied by print material and a skit. In other countries, Turnin et al. [14] and Kreisel [13] found that modern computer-aided education was effective. However, in another study in India, Raghunatha Rao et al. [15] reported that a CD-ROM-based intervention did not yield any additional knowledge gain over and above the classroom-based education method. Rau [11] demonstrated the effectiveness of folk media for nutrition education. The IEC (information, education, and communication) experience in other health awareness programs also shows that the use of folk media has several advantages [12] . In the present study, both of the methods employed for nutrition education (lectures using print material and film using the folk dance form) resulted in significant improvement in knowledge (p < .05) . The significant positive increment observed with the folk dance-based intervention indicates that the visual impact coupled with folk music helped to retain the attention of the volunteers. Raghavan [16] and Ranganath [17] suggested that folk media are culturally contextual, particularly in rural areas. Their flexible format can be adapted easily to program needs and local situations [12] . In the present study, it was observed that the volunteers were already using similar folk dance-based programs to educate the community on issues like sanitation and personal hygiene, and the present folk dance-based nutrition education method was found to be replicable. Hussain et al. [18] , who also studied the relative efficacy of folk media in promoting vitamin A-rich foods in Bangladesh, concluded that interpersonal communication approaches are still effective in disseminating messages in the developing world, whereas entertainment education using folk media could deliver messages to a wider audience. In the present study, interpersonal communication appears to have played an important role; although both interventions were followed by discussion with investigators, the folk dance-based intervention generated more discussion. This indicates that folk media can be used to complement interpersonal communication, since they have the potential to generate interest in nutrition-related topics, thus enlarging the scope and effect of interpersonal communication for nutrition education.
Limitations of the study
In the present study, the variation in the sample size of the study groups could not be controlled for, because the selection criterion was to conduct the study in two different camps of student volunteers. The condition of the camp was to train all the available students in each camp in the same subject using the same communication method. Additionally, it is important to consider the large standard deviations in mean baseline data (table 2) . Even though there is not a substantive difference between the scores of the two camps, the large standard deviations no doubt influence the significance of the findings, particularly in light of the different sample sizes. Similarly, the significant differences observed between the camps when only the positive increments were analyzed should also be viewed with caution.
